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Examined utility model registration 
JP,2556550,Y 

* NOTICES* 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Utility model registration claim] 

[Claim l] the arm supported free [ rocking ] through the supporting point - while a 
sensing pin is prepared in the end of a member the aforementioned arm - a balance 
weight and measuring force weight prepare in the other end of a member free 
[ movement ] - having — the aforementioned balance weight - the aforementioned arm, 
where it took the equiUbrium of a member and desired measuring force is given to the 
aforementioned sensing pin by the aforementioned measuring force weight In the 
surface type-like measurement machine which is made to move the aforementioned 
sensing pin along with the measuring plane of a device under test, and measures the 
shape of surface type of a device under test based on the amount of displacement of the 
aforementioned sensing pin the balance weight driving means which move the 
aforementioned balance weight, and the aforementioned balance weight driving means 
controlling - the aforementioned arm — in the position which was able to take the 
equilibrium of a member with the balance-control section which carries out a 
positioning halt of the aforementioned balance weight the measuring force weight 
driving means which move measuring force weight, and the aforementioned arm the 
aforementioned balance weight in the position which was able to take the equilibrium of 
a member, where a positioning halt is carried out The surface t3rpe-Uke measurement 
machme characterized by equippiiig the position which controls measuring force weight 
driving means and gives predetermined measuring force to the aforementioned sensing 
pin with the measuring force control section which carries out a positioning halt of the 



aforementioned measuring force weight. 

[Claim 2] the arm supported free [ rocking ] through the supporting point - the state 
where desired measuring force was given to the sensing pin prepared in the end of a 
member In the surface tj^e-like measurement machine which is made to move the 
aforementioned sensing pin along with the measuring plane of a device under test, and 
measures the shape of surface type of a device under test based on the amount of 
displacement of the aforementioned sensing pin the aforementioned arm - with the 
weight prepared free [ movement to the other end of a member ], and the driving means 
which move the aforementioned weight the aforementioned driving means — controlling 
the aforementioned arm - the balance -control section which makes the position which 
was able to take the equilibrium of a member carry out a positioning halt of the 
aforementioned weight, and the aforementioned arm the aforementioned weight in 
the position which was able to take the equilibrium of a member, where a positioning 
halt is carried out The surface type-like measurement machine characterized by 
equipping the position which controls the aforementioned driving means and 
predetermined measuring force produces in the aforementioned sensing pin with the 
measuring force control section which carries out a positioning halt of the 
aforementioned weight. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial AppHcation] This design is related with the surface type-like measurement 
machine which moves along the front face of a work in the state where started the 
surface type-like measurement machine, especially it pressed by the measuring force of 
a request of a sensing pin on the front face of a device under test, and measures the 
shape of surface t3^e of a work. 
[0002] 
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[Description of the Prior Art] The arm 12 of the surface tjrpe-like measurement machine 
10 shown in drawing 3 is supported free [ rocking ] through the supporting point 14. The 
sensing pin 18 is formed in the point of an arm 12, and the iron core 20 is formed in the 
center section of the arm 12. The iron core 20 is arranged in the coil 22. An iron core 20 
and a coil 22 constitute the Z-axis detector 23. That is, if an iron core 20 moves to Z shaft 
orientations (the direction of an axial center of a coil 22), the voltage of a coil 22 will 
change and the movement magnitude of an iron core 20 will be detected. 
[0003] The balance weight 24 is supported by the back end section of an arm 12 free 
[ movement ]. The balance weight 24 is positioned so that the Z-axis detector 23 may be 
set to "0." The rod 26 is being fixed to the balance weight 24, and the measuring force 
weight 28 is supported by the rod 26 free [ sMing ]. The measuring force weight 28 is 
positioned in the position where the measuring force of a request of a sensing pin 18 is 
obtained. 

[0004] Thus, when measuring a work 30 with the constituted surface type-like 
measurement machine 10, a sensing pin 18 is made to correspond to a work 30, and the 
optimal sensing pin 18 is chosen. And the sensing pins 18 which the work 30 was made 
to correspond and were chosen differ in a weight, respectively. Therefore, when 
changing a sensing pin 18, in order to maintain the balance of an arm 12, a balance 
weight 24 is moved to the optimal position. 

[0005] However, since an operator moves a balance weight 24 with a help, positioning of 
a balance weight 24 is performed for depending for an operator's feeling. Therefore, 
there is a trouble that positioning of a balance weight 24 takes time too much. This 
applicant is Japanese Patent Application No. 5-43764, in order to cancel the 
above-mentioned trouble. In a number official report, the surface type-like 
measurement machine which positions a balance weight in the position where a drive 
motor is controlled by the control section, a balance weight is moved, and the 
equilibrium of an arm can be taken, and the amount of displacement of a sensing pin, 
becomes 0 is proposed. According to this surface type-like measurement machine, 
positioning to the optimal position of the balance weight in the case of changing a 
sensing pin can be performed automatically. 
[0006] 

[Problem(s) to be. Solved by the Device] However, since it is easy to produce an 
alignment error since the operator moved with the help . and has given desired 
measuring force to the sensing pin, and measuring force weight needs to take out 
measuring force weight to the exterior of the main part of a measurement machine, it 
has the problem that the flexibility of a design is small. It aims at offering the surface 
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type-like measurement machine which this design was made in view of such a situation, 
can move a balance weight and measuring force weight with a drive motor, and can 
prevent generating of an alignment error, and can contain a balance weight and 
measuring force weight in the main part of a measurement machine, and can enlarge 
flexibility of a design. 

[0007] 

[Means for Solving the Problem] A balance weight and measuring force weight are 
prepared in the other end of a member free [ movement ]. the arm supported free 
[ rocking ] through the supporting point in order that this design might attain the 
aforementioned purpose - while a sensing pin is prepared in the end of a member -- the 
aforementioned arm - the aforementioned balance weight the aforementioned arm, 
where it took the eqxiilibrium of a member and desired measuring force is given to the 
aforementioned sensing pin by the aforementioned measuring force weight In the 
surface type-like measurement machine which is made to move the aforementioned 
sensing pin along with the measuring plane of a device under test, and measures the 
shape of surface type of a device under test based on the amount of displacement of the 
aforementioned sensing pin the balance weight driving means which move the 
aforementioned balance weight, and the aforementioned balance weight driving means 
" controlling - the aforementioned arm - in the position which was able to take the 
equiUbrium of a member with the balance-control section which carries out a 
positioning halt of the aforementioned balance weight the measuring force weight 
driving means which move measuring force weight, and the aforementioned arm - the 
aforementioned balance weight in the position which was able to take the equilibrium of 
a member, where a positioning halt is carried out It is characterized by equipping the 
position which controls measuring force weight driving means and gives predetermined 
measuring force to the aforementioned sensing pin with the measuring force control 
section which carries out a positioning halt of the aforementioned measuring force 
weight. 
[0008] 

[Function] according to this design, a balance weight moves by balance weight driving 
means - having the balance-control section - balance weight driving means - 
controlling an arm a balance weight is positioned in the position which was able to 
take the equilibrium of a member jMoreover, measuring force weight is moved by 
measuring force weight driving means, and measuring force weight driving means are 
controlled by the measuring force control section, and an arm -- where a balance weight 
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is positioned in the position which was able to take the equilibrium of a member, a 
measuring force control section controls measuring force weight driving means, moves 
measuring force weight, and gives predetermined measuring force to a sensing pin 
[0009] 

[Example] It explains in full detail about the surface type-like measurement machine 
applied to this design according to an accompanying drawing below. The general 
drawing of a surface type-like measurement machine is shown in drawing 1 . The arm 
34 is supported free [ rocking ] through the supporting point 32 by the main part 30 of 
the surface type -like measurement machine 28 shown in this drawing. As for the arm 34, 
the iron core 36 is formed near the supporting point 32. The iron core 36 is arranged in 
the coil 38, and the iron core 36 and the coil 38 constitute the Z-axis detector 40. That is, 
if an iron core 36 moves to Z shaft orientations (the direction of an axis of a coil 38), the 
voltage of a coil 38 will change and the amount of displacement of an iron core 36 will be 
detected. The amount of displacement of the Z-axis detector 40 is inputted into the 
detector signal circuit 42 mentioned later. 

[00 10] The balance weight motor 44 is being fixed to the perpendicular wall behind an 
arm 34, it ****s at the drive shaft of the balance weight motor 44, and the shaft 46 is 
connected with it possible [ transfer of turning effort ]. A balance weight 48 ****s at the 
screw-thread shaft 46, and is combined with it. The balance weight 48 is supported by 
the rod 50 tree [ sliding ], and the rod 50 is being fixed to the back end section of an arm 
34. Therefore, if the balance weight motor 44 is driven and ****ed and a shaft 46 is 
rotated, a balance weight 48 will move to a longitudinal direction along with a rod 50. 
[00 11] Moreover, the measuring force weight motor 52 is being fixed to the back end 
section of an arm 34, it ****s at the drive shaft of the measuring force weight motor 52, 
and shaft 52A is connected possible [ transfer of turning effort ]. The measuring force 
weight 54 ****s to screw-thread shaft 52A, and is combined with it. The measuring 
force weight 54 is supported firee [ sliding of rod 54A ], and rod 54A is being fixed to the 
back end section of an arm 34. Therefore, if the measuring force weight motor 52 is 
driven and ****ed and shaft 52A is rotated, the measuring force weight 54 will move to 
a longitudinal direction along with rod 54A. Thereby, the measuring force weight 54 is 
positioned in the position where the sensing pin 62 prepared at the nose of cam of an 
arm 34 contacts the firont face of a work 64 by desired measuring force. 
[0012] As shown in drawing 1 , the surface type-like measurement machine is equipped 
with the detector signal circuit 42 and the balance-control circuit 56 which were 
mentioned above, the measuring force control circuit 70, the measurement button 58, 
and the adjustment button 60. And if the measurement button 58 is pushed, it will 



become measurement mode, and it will become adjustment mode, if -the adjustment 
button 60 is pushed. The detector signal circuit 42 displays the amount of displacement 
inputted from the Z*axis detector 40, and inputs into the balance-control circuit 56 and 
the measuring force control circuit 70 the amount of displacement further inputted from 
the Z-axis detector 40. 

[0013] The balance-control circuit 56 outputs the signal which controls the balance 
weight motor 44 so that the amount of displacement inputted from the detector signal 
circuit 42 at the time of adjustment mode is set to 0, Moreover, the measuring force 
control circuit 70 will output the signal which controls the measuring force weight 
motor 52; if the amount of displacement inputted from the detector signal circuit 42 at 
the time of adjustment mode is set to 0. In this case, the data in which the physical 
relationship of individual measuring force and the measuring force weight 54 is shown 
are beforehand memorized by the measuring force control circuit 70. Namely, by making 
into a criteria position the position of the measuring force weight 54 in case the amount 
of displacement inputted &om the detector signal circuit 42 is 0, in order to obtain the 
measuring force according to the aforementioned individual, the data in which each 
movement . magnitude which the measuring force weight 54 moves is shown are 
beforehand memorized by the measuring force control circuit 70. 

[0014] Therefore, if the measuring force according to the aforementioned individual (for 
example, 0.3 gO is inputted into the measuring force control circuit 70 from an input key 
(input section) 72, the measuring force control circuit 70 will output the signal which 
controls the measuring force weight motor 52 based on movement magnitude 3.0 mm of 
the measuring force weight 54 corresponding to measuring force 0.3 gf memorized 
beforehand. Thereby, the measuring force weight 54 carries out 3.0 mm movement, and 
a sensing pin 62 is pressed by the front face of a work 64 by the measuring force of 0.3 
gf. 

[0015] An operation of the surface type-like measurement machine concerning 
constituted this design is explained like the above. First, a sensing pin is exchanged for 
the new sensing pin 62. Next, • the adjustment button 60 is pushed, it is set as 
adjustment mode, and measuring force 0.3 gf is further inputted into the measuring 
force control circuit 70 from an input key 72. Therefore, if the balance of an arm 34 
collapses in change of the self-weight by exchange of a sensing pin, the amount of 
displacement of the Z-axis detector 40 will be inputted into the balance-control circuit 
56 through the detector signal circuit 42. 

[0016] If the amount of displacement is inputted into the balance-control circuit 56, the 
balance-control circuit 56 will output a driving signal to the balance weight motor 44. 
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Thereby, the balance weight motor 44 drives and a balance weight 48 moves to a 
longitudinal direction along with a rod 50. If a balance weight 48 moves to a 
longitudinal direction along with a rod 50, since an arm 34 will rock, the detection value 
of the Z'axis detector 40 displaces. And when the detection value of the Z-axis detector 
40 is set to 0, the output of the driving signal currently outputted from the 
balance -control circuit 56 is suspended. Thereby, adjustment of a balance weight 48 is 
completed. 

[0017] Moreover, if the signal of the detection value 0 outputted from the detector signal 
circuit 42 is inputted into the measuring force control circuit 70, the measuring force 
control circuit 70 will output the signal which controls the measuring force weight 
motor 52 based on movement magnitude 3.0 mm of the measuring force weight 54 
corresponding to measuring force 0.3 gf memorized beforehand. By this, the measuring 
force weight 54 carries out 3.0 mm movement, a sensing pin 62 is pressed by the front 
face of a work 64 by the measuring force of 0.3 gf, and adjustment of the measuring 
force weight 54 is completed. 

[0018] Although the case where a balance weight 48 and the measuring force weight 54 
were formed individually was explained, you may constitute from an aforementioned 
example so that it may serve both as a balance weight and measuring force weight not 
only by this but by one weight. The surface type-like measurement machine hereafter 
constituted so that it might serve both as a balance weight and measuring force weight 
by one weight based on drawing 2 is explained. In addition, about the same similar 
member as the aforementioned example, the same sign is attached on drawing 2 , and 
explanation is omitted. 

[0019] The motor 82 is being fixed to the back end section of an arm 80, it ****s at the 
drive shaft of a motor 82, and the sha& 84 is connected with it possible [ transfer of 
turning effort ]. Weight 86 ****s at the screw-thread shaft 84, and is combined with it. 
Weight 86 is supported by the rod 88 free [ sliding ], and the rod 88 is being fixed to the 
back end section of an arm 80. Therefore, if a motor 82 is driven and ****ed and a shaft 
84 is rotated, weight 86 will move to a longitudinal direction along with a rod 88. 
[0020] And a motor 82 is driven based on the driving signal from the balance*control 
circiiit 56 and the measuring force control circuit 70. That is, the balance-control circuit 
56 outputs the signal which controls a motor 82 so that the amount of displacement 
inputted frx)m the detector signal circuit 42 may be set to 0, and the measuring force 
control circuit 70 will output the signal which controls a motor 82, if the amount of 
displacement inputted from the detector signal circuit 42 is set to 0. In this case, the 
data in which the physical relationship of individual measuring force and weight 86 is 
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shown are beforehand memorized by the measuring force control circuit 70. By making 
into a criteria position the position of the weight 86 in case the amount of displacement 
inputted from the detector signal circuit 42 is 0, in order to obtain the measuring force 
according to the aforementioned individual, each movement magnitude which weight 86 
moves is shown in this data. 

[0021] Therefore, if the measuring force according to the aforementioned individual (for 
example, 0.3 gO is inputted into the measuring force control circuit 70 from an input key 
(input section) 72, the measuring force control circuit 70 will output the signal which 
controls a motor 82 based on movement magnitude 3.0 mm of the weight 86 
corresponding to measuring force 0.3 gf memorized beforehand. Thereby, weight 86 
carries out 3.0 mm movement, and a sensing pin 62 is pressed by the front face of a 
work 64 by the measuring force of 0.3 gf. 

[0022] An operation of the surface type-like measurement machine of the 2nd 
constituted example is explained like the above. First, a sensing pin is exchanged for 
the new sensing pin 62. Next, the adjustment button 60 is pushed, it is set as 
adjustment mode, and measuring force 0.3 gf is farther inputted into the measuring 
force control circuit 70 from an input key 72. Therefore, if the balance of an arm 34 
collapses in change of the self-weight by exchange of a sensing pin, the amount of 
displacement of the Z-axis detector 40 will be inputted into the balance-control circuit 
56 through the detector signal circuit 42. 

[0023] If the amount of displacement is inputted into the balance-control circuit 56, the 
balance-control circuit 56 will output a driving signal to a motor 82. Thereby, a motor 82 
drives and weight 86 moves to a longitudinal direction along with a rod 88. If weight 86 
moves to a longitudinal direction along with a rod 88, since an arm 80 will rock, the 
detection value of the Z-axis detector 40 displaces. And when the detection value of the 
Z-axis detector 40 is set to 0, the output of the driving signal currently outputted to the 
motor 82 from the balance-control circuit 56 is suspended. Thereby, adjustment of the 
balance by weight 86 is completed. 

[0024] Moreover, if the signal of the detection value 0 outputted from the detector signal 
circuit 42 is inputted into the measuring force control circuit 70, the measuring force 
control circuit 70 wiU output the signal which controls a motor 82 based on movement 
magnitude 3.0 mm of the weight 86 corresponding to measuring force 0.3 gf memorized 
beforehand. By this, weight 86 carries out 3.0 mm movement, a sensing pin 62 is 
pressed by the front face of a work 64 by the measuring force of 0.3 gf, and adjustment 
of the measuring force by weight 86 is completed. 
[0025] 



p.8 



[Effect of the Device] according to the surfiace type-like measurement machine applied 
to this design as explained above " the balance-control section - balance weight driving 
means -- controlling •- an arm -- a balance weight is positioned in the position which was 
able to take the equilibrium of a member moreover, an arm - where a balance weight is 
positioned in the position which was able to take the equilibrium of a member, a 
measuring force control section controls measuring force weight driving means, moves 
measuring force weight, and gives predetermined measuring force to a sensing pin 
[0026] Therefore, since it is not necessary to move a balance weight and measuring force 
weight by driving means, and to prevent generating of an ahgnment error and and an 
operator does not need to move a balance weight and measuring force weight with a 
help, a balance weight and measuring force weight can be contained in the main part of 
a measurement machine, and flexibility of a design can be enlarged. 
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